removed the melanophores become fully dispersed whetier on a white or back d Thus the removal of the anterior lobe complex removes the white background response indicating that the pars tuberlis may either secrete an aggegating hormone or stimulate some other organ or tissue to do so.
To illustrate the effect of endogenous melanophore-dispersing hormone and nelatonin antagonism, normal als on both a white and a black background with overhead ill ati were used. The colour changes seenin the animals on these backgrounds may be due to the stimulation of localized areas of the retina which lead to either mlanin aggregation ('W' a orolanin dispersion ('B' area) (Hogben & L 1940) . To study the effect of exogenous hornone, 1 jig of the ox extract was injected into normal pale animals and thirty minutes later followed by 0.1 pg melatonin: the melanophores became contracted much more quickly than when no melatonin is added. If, however, both ox extract and melatonin are injected together the degree of meanin dispersion is lessened according to the dosage of melatonin adminisred. If blackbackground normal animals with overhead illumtion are used the melanophore index is approximately 50. If these animals with ondogenous melanophore-dspering hormone are injected with various dosages of melatonin the curve is depressed towards the-more concentrated state of the melanophores and the higher the dose of melatonin the greater the depression to the concentrited state.
In the case of animals with their anterior lobe complex removed and with overhead illumination the melanophore, index was 50 irrespective of the colour of the background. These animals also showed inhibition of the endogenous hormone when injected with varying doses of melatonin but they required less melatonin than normal aninmls to get to the same stage of aggregation of melanophores.
If animals are completely hypophysectomized the melanophore index is at 2-0 irrespective of the background and these animals respond to injected ox posterior lobe extract. If the melanophore-dispersing hormone is injected at varying doses (0O5, 0-75, 1 0 and 1F5-ag per animal) the operated animal requires more melatonin to inhibit the darg effect of the ox material.
These experiments show that melatonin at low dosage hibits and in some way antagonizes melanophore-dispersing hormone from ox gland as well as endogenous hormone in adult Xenopus lkvis. Since the antagonism occurs at relatively low doses it may be that melatonin is-the physiological antagonist to Xenopus meophoredispersing hormone. Also it -seems that totally hypphystopAud aibia req4ire more melatonin to antaonize exogenous hormone and that may be due to the fact that a bi pitiary may cotain somne ing factor (Hogben's 'W' substance) or controls some other organ (maybe pineal gland) where an aggregating substance such as melatonin may be present. 1481 (1963 Bk"L&b_t*PW (1940) In this connexion, future advances are likely to depend on radioimmunoassay methods. While such methods have been developed for certain of the forms of MSH, and measurements of plasma MSH have been made in normal man and in a number of clinical conditions, before and after treatment (see Abe et al. 1967 , Abe et al. 1968 ), there appears to have been little, if any, application so far of radioimmunoassay techniques to the study of MSH in experimental animals.
On the basis of its MSH content, the response of the pituitary has been examined under a number of experimental conditions, such as variation in the degree of hydration, illumination or stress, modification of a number of endocrine systems (e.g. adrenal cortex, neurohypophysis, thyroid, gonads, pineal), or interference with the central nervous system, particularly the hypothalamus and associated pituitary stalk connexions. The present picture of the control of MSH is confusing but, nevertheless, certain points emerge:
(1) There appears to be a relationship between MSH and the adrenal cortex, the adrenal cortical hormones providing a negative feedback control of MSH similar to that established for ACTH.
(2) The blood MSH level may provide a selfregulating feedback system.
(3) The state of hydration, dehydration or salt load affects the pars intermedia and MSH production/release.
(4) The central nervous system exerts a control over pars intermedia activity and MSH secretion, the hypothalamus being an important area in this respect; the influence appears to be exerted via the pituitary stalk. Agents which stimulate or inhibit MSH release (MSH-RF and MSH-R-lF/MIF, respectively) have been extracted from hypothalamic tissue and the neural lobe.
We have been interested in the control of the pars intermedia and MSH secretion in the mammal and this report is concerned with the effects of interference with certain parts of the central nervous system. Our studies differed from those of previous workers in that the assay of MSH was carried out on individual neurointermediate (NI) lobes, so that ACTH at least was excluded, and a parallel histological study was included.
Electrolytic lesions were placed stereotaxically in the anterior hypothalamus of adult male rats to destroy both paraventricular nuclei, and the response of the pars intermedia, in terms both of its histology and MSH content, was examined at 3, 7 and 15 days thereafter. Sham-operated and normal unoperated controls were included. The MSH activity of individual NI lobes was meassured by a photoelectric reflectance method, based on that of Lerner & Wright (1960) , employing the melanophore response of isolated frog skin (Rana pipiens), and the histological assessment was based on serial sections of the pituitary gland stained by the periodic acid-Schiff (PAS) technique, which differentiates the various cell types of the pars intermedia (Howe & Thody 1968 ).
MSH content of neurointermediate lobe: Three days after the operation both sham-operated and lesioned rats had a significantly higher MSH content in their NI lobes than did the normal unoperated controls. This did not last in the case of the sham-operated animals, which by seven days had returned to the level of the normal controls, and hence this response on the part of the shamoperated probably reflected the general stress of the operation. However, in the case of the lesioned animals the MSH content remained elevated for the duration of the experiment (fifteen days), being significantly higher than both sham-operated and normal controls.
Histology of the pars intermedia: In the lesioned rats the most striking histological changes had occurred by seven days after the operation, when many of the Type 1 cells showed a response characterized by hypertrophy, decreased stainability, vacuolation and increased mitotic activity; some cells ('balloon cells') showed marked hypertrophy with cytoplasmic breakdown and nuclear pyknosis. (Such changes were never seen in the pars intermedia of sham-operated animals, which were indistinguishable from the normal controls.) These cellular changes collectively suggest that after such hypothalamic damage Type 1 cells of the pars intermedia had become hyperactive, to the stage of functional exhaustion in some cases. It is generally believed that the Type 1 cells are responsible for the elaboration of melanocytestimulating hormone.
From our findings and from previous reports it seems likely that after such hypothalamic lesions the pars intermedia,becomes hypersecretory and this evidence would support the idea that in the mammal, as in the lower vertebrates, the hypothalamus normally exerts an inhibitory control over the pars intermedia. In this case the raised MSH content may suggest that following anterior hypothalamic damage a rise in synthetic activity has accompanied a rise in release, so maintaining the level of MSH in the pars intermedia. Whether any additional excitatory control exists remains to be established, as does the physiological role of MSH in the mammal.
Dr M Hartog asked Dr Mitchell whether light could elicit secretion of MSH by a reflex path from the retina and, if so, whether there was any evidence of the existence of such a reflex in species other than amphibia. Dr Howe said that it was apparently so in the mammal, for Kastin et al. (1967, Neuroendocrinology 2, 257) had shown in rats that the MSH content of the pituitary gland increased after a period of constant illumination and was lowered by a period of darkness. Moreover, Howe & Thody (1969, Nature (Lond.) 222, 781) reported a sharp rise in the MSH content of the neurointermediate lobe of the pituitary of young rats at the stage when their eyes opened, by which time the retina was capable ofresponding to light; developmental and phylogenetic implications of such a mechanism were discussed in their paper. Dr Reginald Hall asked if the pigmentation in Addison's disease was due to raised levels of ACTH, P-MSH or to some local abnormality of melanin production. It was often observed that pigmentation did not regress completely even after fully adequate treatment of the Addison's disease.
Dr Howe said that according to Abe et al. (1968, Excerpta med. (Amst.) int. Congr. Ser. No. 157, p 69), using a specific radioimmunoassay method, P-MSH appeared to be the main pigmentary hormone in the plasma of patients with hyperpigmentation associated with a high ACTH production. P-MSH was particularly high in patients who became hyperpigmented after total adrenal-ectomy. In Addison's disease the p-MSH level was raised, but fell after corticosteroid therapy; similarly in congenital adrenal hyperplasia. Dr Mitchell said that they had never been able to estimate a raised level of MSH in patients with Addison's disease, but this might have been due to their methods of extraction of the activity. Because of this they were extremely doubtful if the pigmentation in Addison's disease was in actual fact due to a raised MSH level. They were also not happy with the radioimmunoassay method since the ,-MSH used was not the pure human hormone.
Dr Louis Forman said that the pigmentation in Addison's disease had been considered to be due to excess of available tyrosine (the old theory) or to uninhibited activity of MSH derived from the pituitary.
It was difficult to explain the rare case of the absence of melanodermia which could occasionally occur even when the adrenals were involved with fibrocaseous tuberculosis.
Further, there were instances of patchy pigmentation and apparent depigmentation, resembling vitiligo, which were also referred to in Addison's monograph. It would be of interest to know if vitiligo occurred in those cases of Addison's disease in which an autoimmune pathology could be assumed.
Dr Brian F Russell (Chairman) asked if any of the speakers could offer an explanation for the rare cases of acne occurring in infancy, or for acne starting in adult life after freedom from it during adolescence.
Professor Shuster, in reply to a question about the present practical applications of his bioassays, said that there were a considerable number of potential uses of anti-androgens but that those which had been tried had not so far proved outstandingly useful clinically. It was not yet known just what would be the precise clinicopharmacological effect of anti-androgens screened on sebaceous gland bioassay. Cyproterone acetate had been assayed in that way; it was a moderately effective anti-androgen but, applied topically to patients with acne, it did not reduce the rate of sebum excretion and the acne was unaffected (Cunliffe & Shuster, 1969, Brit. J. Derm. 81, 200) .
